AFP is an antimicrobial peptide (AMP) produced by the filamentous fungus 25 Aspergillus giganteus and a very potent inhibitor of fungal growth without 26 affecting the viability of bacteria, plant or mammalian cells. It targets chitin 27 synthesis and causes plasma membrane permeabilization in many human and 28 plant pathogenic fungi, but its exact mode of action is not known. We have 29 recently proposed adoption of the "damage-response framework of microbial 30 pathogenesis" put forward by Pirofksi and Casadevall in 1999 regarding the 31 analysis of interactions between AMPs and microorganisms, thus, predicting 32 that the cytotoxic capacity of a given AMP is relative and depends not only on 33 the presence/absence of its target(s) in the host and the AMP concentration 34 applied but also on other variables, such as microbial survival strategies. We 35 show here using the examples of three filamentous fungi (Aspergillus niger, 36 Aspergillus fumigatus, Fusarium graminearum) and two yeasts 37 (Saccharomyces cerevisiae, Pichia pastoris) that the important parameters 38 defining the AFP susceptibilities of these fungi are (i) the presence/absence of 39 glycosylceramides, (ii) the presence/absence of 3(E)-desaturation of the fatty 40 acid chain therein, and (iii) the (dis)ability of these fungi to respond to AFP 41 inhibitory effects with the fortification of their cell walls via increased chitin and 42 β-(1,3)-glucan synthesis. These observations support the adoption of the 43 damage-response framework to holistically understand the outcome of AFP 44 inhibitory effects.
not contain GlyCer at all. Importantly, the enzyme synthesizing the 161 unsaturation at the C3 atom has been studied in F. graminearum (2-hydroxy 162 fatty N-acyl-3(E)-desaturase) (19) . In the present study, we, therefore, unsaturated GlyCer, respectively. In addition, the instrument was operated in 291 MS/MS mode for the parental ion masses 777 and 778 as mentioned before.
292
The evaluation of the spectra was carried out using the program "mMass -
293
Open Source Mass Spectrometry Tool" (37). The AFP susceptibility assay was performed as described in (8) 
334
However, the addition of D-PDMP did not completely rescue the strains and its 3(E)-desaturase gene expression mediates sensitivity to AFP 353 As summarized in Table 1 , we hypothesized that a causal relationship 354 between the Δ3(E)-desaturation of GlyCer and the susceptibility of fungi 355 towards AFP might exist. In order to study this in detail, we wanted to identify 356 the gene encoding the Δ3(E)-desaturase in the AFP-susceptible A. niger to 357 generate a knock-out strain for comparative susceptibility assays.
358
Complementary to this approach, we wanted to establish knock-in strains in 359 otherwise AFP-resilient strains to test whether the introduction of a gene 360 encoding the Δ3(E)-desaturase can switch resistance into susceptibility.
361
BLAST analyses using the known Δ3(E)-desaturase gene from F. We, thus, generated a dtdA deletion strain in A. niger (strain NP1.15) and 371 compared its susceptibility to its wild-type strain (strain N402). In addition, we 372 performed an analogous comparison with a wild-type strain of F. graminearum 373 (strain 8/1) and its Δ3(E)-desaturase deletion derivative (strain Δ3FgKO), Because the enzyme activity of the F. graminearum 3(E)-desaturase has 441 been described as temperature-dependent with only 20 % enzyme activity at 442 30 °C but 100 % at 37 °C (19), we tested whether this is also the case for 443 DtdA. A. niger wild-type strain N402 was, thus, cultivated at 18, 30 and 37 °C 444 and dtdA transcript levels analyzed by qRT-PCR (Suppl. Fig. S2 ) and MSMS 445 data recorded for GlyCer populations purified from these biomass samples. As 446 summarized in Table 3 , DtdA displays 100 % activity at 30 °C and about 80 % 447 at 37 °C, demonstrating that its temperature-dependent activity is less 448 pronounced and even reciprocal compared to its F. graminearum ortholog. biomass accumulation or sporulation of A. niger when cultivated in liquid or on 464 solid medium ( Fig. 5 and data not shown) . Similarly, the presence or absence 465 of the dtdA gene did not affect the levels of chitin and -1,3-glucan in the cell 466 wall of A. niger (Suppl. Fig. S5 ), suggesting that the cellular role of DtdA for 467 growth is rather negligible. was treated with D-PDMP, as described above, and the growth was assessed 522 in the presence of rising AFP concentrations. As depicted in Figure 7 , the 523 survival of NP1.15 improved considerably by 15 % (4 µg/ml AFP) up to 36 % 524 (8 µg/ml AFP) when compared to the wild-type strain N402 ( Fig. 2A) , 525 suggesting that the unsaturation level of both glycosylceramides, GlcCer and 526 GalCer, define the susceptibility of A. niger to AFP to a large extent. Introduction and this study), we propose the following working model (Fig. 8) , 577 which will be studied further in future experiments. We hypothesize that AFP integral proteins and, thereby, interfering with cell wall integrity (61).
606
In conclusion, this study reports that GlyCers are important determinants for 607 the species-specificity of AFP, suggesting that they can be generally viewed 608 as excellent fungal-specific targets for future antifungal drug development 609 programs. We have revealed that only a minor structural difference in these 
